DOCUMENT RESUME 



ED 269 256 



SE 046 575 



AUTHOR 
TITLE 



PUB DATE 
NOTE 



PUB TYPE 



EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



Grew, Priscilla C. 

New Directions for Intervention: Report from the 
National Science Foundation Committee on Equal 
Opportunities in Science and Technology. 
Apr 86 

23p.; Paper presented as part of a symposium at the 
Annual Meeting of the American Educational Research 
Association (70th, San Francisco, CA, April 16-20, 
1986). 

Reports - Descriptive (141) — Speeches/Conference 
Papers (150) 

MF01/PC01 Plus Postage. 

Careers; *Employed Women; Engineering; Egu&l 
Opportunities (Jobs); Females; Higher Education; 
Promotion (Oct Rational) ; 'Researchers; 'Science 
Careers; Science Education; 'Scientists; *Sex 
Fairness 

'National Science Foundation 



ABSTRACT 

Conditions and elements that affect women's 
participation in the sciences and career advancement opportunities 
are examined in this report. A review of the status of women 
scientists as well as descriptions of strategies for increasing 
participation in the sciences are presented. In the status reports, 
gender-stereotyped career expectations and the differential treatment 
of women in the wo*.k force were identified as major impediments to 
participation in science and technology related fields. The 
differential treatment of women was believed to be the most serious 
violation of the principle of equality of opportunity. Two major 
intervention programs have been designed and are being monitored by 
the National Science Foundation (NSF). These are: ID the "Research 
Opportunities for Women Scientists and Engineers" (ROW) program which 
awards grants to women who have not previously b^en principal 
investigators on NSF grants, or who are reentering the research 
community after a period of absence; and (2) the "Visiting 
Professorships for Women" (VPW) program which enables the scientist 
to conduct advanced research at a host institution and also undertake 
lecturing, counseling and other activities to increase visibility and 
to provide encouragement for other women. Eligibility requirements 
and status reviews for each of the programs are discussed. (ML) 
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NEW DIRECTIONS FOR INTERVENTION: REPORT FROM THE NATIONAL SCIENCE 
FOUNDATION COMMITTEE ON EQUAL OPPORTUNITIES IN SCIENCE AND TECHNOLOGY 

By 

„, Df~«n.iNTOf eouca"ON "PERMISSION TO 

^ E ^SSF~ Dr ' Priscilla c ' Grew - Commissioner has been granted* 

Vih« doc^^^V^f.." California Public Utilities Commission b^ilWlias^U- 
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rvi Introduction 
o _ 

y i The preceding papers in this session focus on the goal of increasing thf 

NUMBER OF FEMALE STUDENTS WHO RECEIVE SCIENCE AND ENGINEERING EDUCATION AT THE 

pre-college, college and graduate level. My PRESENTATION concerns THE GOAL OF 
achieving equal opportunity for career advancement within the work force for 
women with advanced technical degrees. 

These two goals are closely interlocked. We cannot expect to encourage 
more women to undertake advanced training in science and engineering if, in 
comparison to equally qualified men, they must accept lower salaries, slower 
rates of promotion, and barriers to tenure appointments and senior 
administrative positions in the nation's academic establishment. 

First I will review what we know about the position of women in the 

TECHNICAL WORK FORCE. THEN I WILL DESCRIBE SOME STRA T EGIES OF INTERVENTION 
DESIGNED TO HELP WOMEN PARTICIPATE MORE FULLY IN iHE SCIENTIFIC AND ENGINEERING 
COMMUNITY OF THE NATION. 

Invited address for the symposium, "Increasing the Participation of 
) Women in Science Education: Successful Models, Current Knowledge, 

«» and Future Directions for Research,*' Annual Meeting of the American 

. Educational Research Association, San Francisco, California, 

J April 19, 1986. The opinions expressed in this paper are those of 

the author and do not necesserily reflect the position of *-.he 
Committed on Equal opportunities in Science and Technology, the 
National Science Foundation, or the California Public Utilities 
•Q Commission. 
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Status of Women in the Science and Eng ineering Work Force 



The Congressional Office of Technology Assessment issued in December 1985 a 
Technical Memorandum titled De mographic Trends and the Scientific and 
Enginfering Work Force, a useful review of the present status of women 
scientists. This study cited two main factors as major impediments to women's 
partici d ation in science and engineering. The first factor is one that has 

BEEN MENTIONED BY PREVIOUS SPEAKERS* It IS "GENDER-STEREOTYPED CAREER 
EXPECTATIONS AMONG YOUNGER WOMEN ENTERING THE SCIENCE AND ENGINEERING TALENT 

pool."* The PREVIOUS speakers have discussed ways to change these 

EXPECTATIONS IN ORDER TO ENCOURAGE MORE FEMALE STUDENTS TO PURSUE SCIENCE AT 
TK£ PRE-COLLEGE AND COLLEGE LEVEL* 

The OTA study found that: 

The second principal factor discouraging women from pursuing 
scientific and engineering careers is their differential 
treatment in the work force* • • women's attrition rates from 
scientific and engineering careers are 50 percent higher than 

men's AND THEIR UNEMPLOYMENT RATES ARE MORE THAN DOUBLE' 

Women's salaries are significantly lower than men's in almost 
all fields of science, in every employ tent sector and at 

COMPARABLE LEVELS OF EXPERIENCE. In ACADEMIA MEN APE FA<? MORE 

likely than women to hold tenure "track positions, to be 
promoted to tenure and to achieve full professorships, even 
when academic age, field, and quality of graduate school 
attended are controlled for. 

The differential treatment of women in the work force is 
thought 3y some to be the most serious violation of the 
principle of equality of opportunity because it affects people 
who have established, by virtue of obtaining an advanced 
degree, the right to pursue a scientific or engineering career 

BASED SOLELY ON THE QUALITY OF THEIR WORK. It ALSO HAS A 
SIGNIFICANT DISCOURAGING EFECT ON FEMALE STUDENTS IN THE 
EDUCATIONAL PIPELINE, WHO SEE THE FUTURE BENEFITS OF THEIR 
INVESTMENT IN SCIENCE AND ENGINEERING EDUCATION ERODED BY 
POTENTIAL UNEMPLOYMENT AND UNDERHTILIZATION IN THE WORK 
FORCE* 
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The OTA study largely relied on existing literature about the status of 

WOMEN IN SCIENCE* WHILE THIS LITERATURE IS EXTENSIVE, MORE DATA ARE NEEDED 
PARTICULARLY ON THE SITUATION OF MINORITY WOMEN AND ON THE CAREER PROGRESS OF 
YOUNGER WOMEN* NEVERTHELESS, THE OTA CITATIONS FROM NATIONAL STUDIES CLEARLY 
INDICATE THAT WOMEN ARE NOT YET ACHIEVING THEIR FULL POTENTIAL IN THE 
SCIENTIFIC WORK FORCE OF THE UNITED STATES* 

The OTA study noted that women hold assistant professorships and 

NON-FACULTY POSITIONS MORE THAN TWICE AS OFTEN AS MEN«^ USING DATA COMPILED 

by the National Science Foundation, OTA found that "In 1982 the median annual 

SALARY OF WOMEN SCIENTISTS AND ENGINEERS WAS 75 PERCENT OF THAT OF THEIR MALE 

counterparts: $26,000 vs. $35,000... Employed female scientists and engineers 

WITH LESS THAN 5 YEARS EXPERIENCE EARNED ON THE AVERAGE 90 PERCENT AS MUCH AS 
THEIR MALE COUNTERPARTS; THOSE WITH 31 TO 35 YEARS EXPERIENCE EARNED LESS THAN 
78 PERCENT."'* OTA ALSO QUOTED A REPORT BY BETTY VETTER THAT FOUND "AMONG ALL 
ACADEMICALLY EMPLOYED DOCTORAL SCIENTISTS AND ENGINEERS IN 1983, 65*6 PERCE N T 
OF THE MEN, BUT ONLY 39*1 PERCENT OF THE WOMEN, WERE TENURED* "^ 

IN 1981, THE NATiONAL RESEARCH COUNCIL CONDUCTED A SURVEY ON CAREER 
OUTCOMES IN A MATCHED SAMPLE OF MEN AND WOMEN Ph.D«S. It STUDIED A SAMPLE OF 
MEN AND WOMEN "WITH DEGREES IN THE SAME FIELD, IN THE SAME YEAR, FROM EQUALLY 
PRESTIGIOUS UNIVERSITIES." THE NRC FOUND THAT "FOR A GIVEN PAIR OF ONE WOMAN 
AND ONE MAN WITH MATCHED CHARACTERISTICS (10"19 YEARS PAST THE Ph*D. ), THE MAN 

is 50 percent more likely than the woman to have been promoted to full 
professor."^ 

One can argue that these comparisons are not controlled for quality and 
quantity of the individual scientists* work. critics have questioned whether 
male and female scientists are equally productive in terms of significant 
research publications. the ota study uses careful qualifiers: *the 
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DISCRIMINATORY PRACTICES ARE PFRCEIVED BY MANY TO BE THE MOST SERIOUS 
IMPEDIMENTS..."^ AND "THE DIFFERENTIAL TREATMENT OF WOMEN IN THE WORK FORCE 
IS THOUGHT BY SOME TO BE THE MOST SERIOUS VIOLATION OF THE PRINCIPLE OF 
EQUALITY..."** (EMPHASIS ADDED). 

Other authors have not been so cautious. Vivian Gornick, quoted in the OTA 
report, has written that career discrimination for a woman scientist "means 
sustaining a faint but continuous humiliation that, like a low grade infection, 
is cumulative in its power and disintegrating in its ultimate effect. 

The place of women in the social stratification of science and engineering 
in the United States has for some time been known to be an inferior one in 
terms of the measures of payscale, tenure rate, and access to senior positions 
in prestige institutions. many analysts have tried to determine the extent to 
wkich the characteristic of being female influence-. the way women are judged 
for career advancement in the scientific work force. 

i will discuss as an example the 1973 columbia study by jonathan r« cole 
and Stephen Cole in their book Social Stratification in Science. This book was 
generally concerned with social patterns of behavior in science, and includes a 
chapter on discrimination against women in science. the authors define the 
term discrimination as follows: "using functionally irrelevant statuses in 
evaluating an individual's performance as a scientist."^ 

Cole and Cole declined to accept the view that the proportion of women and 
minorities in science ought to approach the proportion of tkzse groups in the 
population at large* they argued, "obviously, not every person in the 
populat i in is qualified to be a scientist. therefore, comparing the 
proportions of particular group in the population and in science tells us 
little about the extent of discrimination."^ thfy neglected to explain 
exactly why we should expect dramatic differences in the proportions of the 



MALE AND FEMALE POPULATIONS QUALIFIED TO BE SCIENTISTS, OR WHY, AS OF 1973, 

1? 

ONLY 8 OT THE 865 MEMBERS OF THE NaT'ONAL ACADEMY OF SCIENCES WERE WOMEN. 

Cole and Cole found that there was "widespread belief among scientists al-d 
nonscientists that women are discriminated against in appointment to high" 
prestge science departments; that they are less likely than men to receive 
promotions to tenured positions; they must wait longer for their ascendancy and 
that their salaries are lower at every academic level- 1 ' 

was this discrimination reality or an incorrect perception? to answer 
this question, cole and cole decided to consider only what they called 
"'survivors' among women scientists "those who have overcome the cultural 
forces impeding their choice of science as a career and have actually received 
1hei'< doctorates."^ they analyzed a sample of h99 men and women scientists 
in chemistry, biology and psychology. they used four matching criteria: year 

OF DOCTORATE (1957"1958), UNIVERSITY WHERE THE Ph«D. WAS EARNED, FIELD, AND 

speciality* They found that "men and women scientists with similar training 
tend to wind up in academic departments of equal prestige."^ they did not 

HAVE ADEQUATE SALARY DATA SO THEY COULD NOT COMPARE SALARY DIFFERENTIALS. In 

their small sample they did find that "the measured intelligence (i-q- tests) 
of women doctorates is on the average slightly, if not significantly, higher 
than that of the male doctorates. 

The big difference they found was that in terms of publications, V\le 
scientists in the matched sample, on the average, are more productive than 
women. "*' They first thought this might have something to do with WOMEN 

HAVING MORE FAMILY OBLIGATIONS. BlJT THEY FOUND IN THEIR SAMPLE THAT "UNMARRIED 
WOMAN SCIENTISTS PUBLISH FAR LESS THAN MEN SCIENTISTS IN ALL FAMILY 
CATEGORIES... FAMILY OBLIGATIONS ONLY INFLUENCE THE PRODUCTIVITY RATES OF WOMEN 
HAVING THREE OR MORE CHILDREN* WOMEN WITH SMALLER FAMILIES ARE NO LESS LIKELY 
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TO PUBLISH THAN UNMARRIED WOMEN* WHEN COLE AND Co.E CONTROLLED FOR THEIR 

FINDING THAT WOMEN SCIENTISTS PRODUCE FEWER AND LESS FREQUENTLY CITED PAPERS 

THAN MEN, THEY CONCLUDED THAT "MEN AND WOMEN IN AMERICAN SCIENCE WITH SIMILAR 

BACKGROUNDS ARE TREATED SIMILARLY BY THE REWARD SYSTEM OF SCIENCE* • • WOMEN ARE 

NOT SIGNIFIANTLY UNDERREWARDED IN HONORIFIC RECOGNITION OR THEIR ACADEMIC 

AFFILIATION, ONCE WE TAKE INTO ACCOUNT THEIR ACHIEVEMENTS AS SCIENTIFIC 
19 

researchers • • .women scientists, regardless of their marital status or the 
size of their families, simply produti fewer scientific papers, and papers of 
less impact, than men in comparable positions."^ however, cole and cole did 
admit that "sex status does have a significant independent effect on the 
overall academic rank of scientists. vi omen are not as frequently promoted to 
senior positions especially at the better universities, as are the men who come 
from the same doctoral departments."^ 

Cole and Cole suggested a controversial explanation for their observation. 
They proposed that "due to socialization and the value system in the larger 
society, it is possible that in the past, women have not been as committed to 

22 

their careers and not as driven to achieve the heights of success... 
•••women may be less motivated and therefore less productive than men* ^ 
Could this be the manifestation of what Vivian Gornick called that "low-grade 
infection"? 

By 1979, however, Jonathan Cole had found in a new study that women 

SCIENTISTS WITH Ph«D.S. WERE SIGNIFICANTLY LOWER IN CAREER RANK THAN MEN FROM 
THE SAME PH.D. CLASS TWELVE YEARS AFTER THE Ph«D. WHILE HE FOUND "NO EVIDENCE 
...THAT PROLIFIC WOMEN ARE SYSTEMATICALLY EXCLUDED FROM OR PUSHED OUT OF GOOD 
SCIENCE DEPARTMENTS," HE DID CONCLUDE THAT THESE PRODUCTIVE WOMEN "ARE NOT 
NEARLY AS LIKELY TO HOLD HIGH-RANKING POSITIONS. • • AS ARE THEIR EQUALLY PROLIFIC 



male colleagues • betty vetter agrees with cole's finding, and adds, "so 
much for the theory that low publishing rates are responsible for womens* 
failure to advance as fast as their male cohorts-"^ 

After a review of 10 studies on comparative publication rates, Rachel 
rosenfeld in 1984 concluded that "the differences in publications by sex is 
relatively small, certainly smaller than differences in career patterns by 
SEX-"^ One measure of scientific recognition is THE nuber OF CITATIONS A 
scientist's work receives in the technical literature. In a 1979 study, Reskin 
and Hark INS found that "citations to the work of men significantly increased 
the ik chances of having a tenured position ten years after they received their 
Ph.D-s. It had no effect for women. *" 

Th* 1985 OTA study is silent on the issue of whether poor productivity in 
research causes the slow career advancement of women in science- h contains 
no reference to the 1973 explanation by cole and cole that career differentials 
arise because women are "less motivated" than men- perhaps that view has 
become obsolete, as have other attitudes of the 1970s, such as this one from 
Gayle Yates' 1975 book, What Women Want; "men are encouraged more than women to 
maintain their physical bodies through diet and exercise-"^ 

But there is an analysis in Gayle Yates' book that I would like to retrieve 

FOR SETTING A 1986 CONTEXT IN WHICH TO VIEW THE STRATEGIES FOR INTERVENTION TO 
DEAL WITH THE DIFFERENTIAL POSITION OF WOMEN IN SCIENCE IN THE UNITED 

Statestoday. Yates presented an analysis of the women's movement in the 1970s, 

AND RECOGNIZED WITHIN IT THREE MAIN IDEOLOGIES- SHE TERMED THESE (1) THE 
FEMINIST IDEOLOGY; (2) THE WOMEN'S LIBERATIONIST IDEOLOGY; AND (3) THE 
ANDROGYNOUS IDEOLOGY- 
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In the feminist ideology, Yates sees the standard norms as being 

ESTABLISHED FIRST BY MEN, THEN ADOPTED BY WOMEN* THE ORDERING PRINCIPLE IS 
THEN TO MAKE V'OMEN EQUAL TO MEN, TO BRING THEM UP FROM A HISTORICALLY SECONDARY 
POSITION TO EQUALITY OF OPPORTUNITY. THOSE WHO SUBSCRIBE TO THE SECOND 
IDEOLOGY, THAT OF WOMEN 'S LIBERATION, BELIEVE THAT WOMEN SHOULD SEPARATE 
THEMSELVES FROM MEN AND SHOULD ARR'VE AT THEIR OWN STANDARDS FROM THEIR OWN 
IDENTITY AS A SISTERHOOD. THE THIRD IDEOLOGY YATES CALLS THE ANDOGYNOUS 
PARADIGM, IN WHICH NORMS AND CULTURAL MODIFICATIONS APE ARRIVED AT BY MEN AND 
WOMEN ACTING AND CHANGING TOGETHER. In THE WORDS OF ALICE ROSSI, THE GOAL OF 
THIS LAST IDEOLOGY IS "THAT TENDERNESS AND EXPRESSIVENESS SHOULD BE CULTIVATED 
Im BOYS AND SOCIALLY APPROVED IN MEN* "AND ACHIEVEMENT NEED, WORKMANSHIP AND 
CONSTRUCTIVE AGGRESSION SHOULD BE CULTIVATED IN GIRLS AND APPROVED IN WOMEN SO 
THAT A FEMALE OF ANY AGE WOULD BE SIMILARLY FREE TC EXPRESS THES P QUALITIES IN 
HER SOCIAL RELATIONSHIP."^ 0 INCIDENTALLY, FOR THOSE OF YOU WITH ANDROGYNOUS 
LEANINGS, YOU WILL BE GLAD TO KNOW THAT THIS MONTH'S UnitFH AIRLINES MAGAZINE 
REPORTS THAT "iTS's NOT MACHO MEN WHO MAKE THE BEST LOVERS," OR "MARKEDLY 
FEMININE WOMEN," BUT "ANDROGYNOUS PEOPLE OF BOTH SEXES WHOSE PERSONALITIES 
INCLUDE A MIX OF CHARACTERISTICS TRADITIONALLY ASSOCIATED WITH ONE SEX OR THE 
OTHER. "^ 

Directions for intervention to improve the participation of women in 

SCIENCE CAN BE VIEWED IN TERMS OF THESE MODELS. FOR EXAMPLE, I CAN BE SEEN TO 
BE A PRODUCT OF AN EARLY VERSION OF THE WOMEN 's LI BERATIONI ST MODEL OF 
SEPARATION FROM MEN- I ATTENDED BRYN MAWR, A WOMEN 's COLl EGE WHICH SINCE THE 
1880'S HAS BEEN PRODUCING FEMALE GEOLOGISTS IN ISOLATION FROM MEN. THERE WERE 
NO i-imLE STUDENTS IN MY UNDERGRADUATE CLASSES. I STUDIED WITH A NEVER-MARRIED 
WOMAN GEOLOGY PROFESSOR, AND I COPIED HER TO THE EXTENT THAT BY THE TIME I WAS 
A SENIOR I HAD ALREADY DECIDED TO DO HY DOCTORAL THESIS IN HER ESOTERIC 
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speciality, metamorphic petrology* there is no question that women's colleges 
have contributed a disproportionate share of baccalaureate sources of women 
for graduate programs and national leadership in science. thfy continue to 
provide a vital alternative environment ! : or undergraduate and graduate 
education. 

to the androgynous model belong many of the new strategies designed to 
ensure that female students in elementary and high school are encouraged to 
enjoy and perform well in science and mathematics- we are trying to eliminate 
gender-stereotyped career expectations, and we seek to change the sex rf.e 
socialization process by fliminating sex'sterotyp i ng by parents and teachers- 
These strategies address the problems that Mattna Horner identified in hep 
clinical psychological study which showed that a woman is often "in a double 
bind regarding achievement- - -she worries not only about failure ftut also about 
success--- if she succeeds she is not living up to societal expectations about 

THE FEMALE ROlE--- MOST MEN DO NOT FIND MANY INHIBITING FORCES IN THEIR PATH 
IF THEY ARE ABLE AND MOTIVATED TO SUCCEED- A WOMAN LEARNS THE TRUTH OF SAMUEL 

Johnson's comment: 'A man is in general better pleased when he has a good 

DINNER UPON HIS TABLE THAN WHEN HIS WIFE TALKS GrEEK-'"^ As MANY OF YOU 
KNOW, BRYN flAWR's TRADITIONAL REPLY TO tf,R- JOHNSON WAS THAT "ONLY OUR FAILURES 
MARRY." 

the strategies for women already in the work force fall more readily into 
the feminist paradigm. according to this model, "rights and opportunities open 
to men should be open to women- women should receive equal pay for equal 
work- Women should have equal work- Universities should not discriminate 
against women-*^ the intervention strategies i will be discussing are 
designed to enable women to participate equally as men do within the social 
stratification of science- 
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at is the measure of status in science? contribution to scientific 
knowledge is the most highly valued form of scientific activity* a second 
indicator of prestige is the authority to determine the criteria for awarding 
grants and to select scientists for advancement. although scientists certainly 
seek higher salaries, the main career goal fop scientists is not salary, but 
prestigious recognition by peers. this recognition is expressed in terms of 
(1) honors and national prizes; (2) appointment to prestigious jobs, to 
professorships in top departments and laboratories; and (3) professional 
visibility through which a scientist's work is widely known by colleagues and 
frequently cited in the scientific literature*^ 

The elitf in science are those who have earned peer recognition for their 
contributions to science and those who hold key administrative positions. they 
have the power to grant and deny tenure, to approve faculty promotions, to set 
research funding priorities, and to determine who receives grants, 
fellowships and prizes* a 1983 survey by the national academy of sciences 
showed that men move up this ladder of success more readily than women* among 
scientists and engineers holding doctoral degrees and appointments in 
universities, men are more likely to be awarded tenure, and they are promoted 
more quickly. the survey showed that among scientists 46 years of age and 
older, 27 percent of women are still un t eniired compared to 8 percent of men* 
For young scientists below 35 years of age, 13.4 percent of men have already 
been granted tenure compared to 7-6 percent of women* " 
Strategies for Intervention 

Given this structure for career advancement in science, I will now discuss 
some of the strategies for intervention that are being monitored by the 
National Science Foundation Committee on Equal Opportunities in Science and 
Technology* I am a member of the Committee, and also serve on its Subcommittee 
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on Women. The Committee also operates subcommittees which focus on educational 
and career opportunities in science for minorities and the physically 
disabled. Congress established the Committee by fnacting Public Law 96-516, 
the National Scr *ce Foundation FY 1981 Authorization Act and the Science nd 
Technology Equal Opportunities Act. 

In its first report to Congress in 1982, the Committee concluded that women 
are not advancing in scientific and technical careers at rates commensurate 
with their numbers in the population. in response to this situation, the 
Committee works to promote conditions that encourage women to undertake 
scientific research, to participate in the research review process, and in 
general to be fu'.l contributing mek5ers of their professions. the committee 
also seeks to expand efforts that allow women with sl.entific training to re- 
enter scientific and technical fields after career interruptions. 

The Committee has told Congress that "continuing discrimination against 
women scientists and engineers in academic, industrial and government positions 

HAS BEEN DOCUMENTED EXTENSIVELY... InE'JUITABLE HIRING PRACTICES, MARKEDLY 

lower promotion rates, and large salary deficits confront these women even when 
they are shown to be at least equal to their male colleagues in all objective 
measure', of ability, experience, and performance. "^ 

The Committee monitors two major intervention prugrams in the National 
Science Foundation which are designed to improve the participation of women 'n 
the scientific work force. 

The first is called "Research Opportunities F\.-> Women Scientists and 
Engineers." Congress authorized the concept of this program in Public Law 96- 
516. This program, called "ROW" for short, awards research grants to women who 

HAVE NOT PREVIOUSLY BEEN PRINCIPAL INVESTIGATORS ON NSF GRANTS, OR WHO ARE RE- 
ENTERING THE RESEARCH COMMUNITY AFTER A PERIOD OF ABSENCE.^ THE OBJECTIVE 
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OF THE PROGRAM IS TO PROVIDE OPPORTUNITIES FOR WOMEN SCIENTISTS AND ENGINEERS 
TO BECOME ACTIVELY ENGAGED IN RFSEARCH AS INDEPENDENT INVESTIGATORS. It IS 

designed to overcome institutional barriers that disproportionately inhibit 
proposal submissions from women scientists and engineers. proposals are 
accepted in all fields of science and engineering. the regular nsf 
disciplinary programs conduct the quality review for the '.ow proposals. 

to be eligible for the program, a woman must meet either one of the 
following criteria. she must have received her doctorate at least 3 years 
prior to submission of the proposal, . must not have previously served as a 
principal investigator on an individual federal grant. alternatively. she must 
have a doctorate, have had her research career interrupted for at least 2 of 
the past 5 years, and have not server as a principal investigator since 
reentering her career. those women who have bttk already working as 
principal investigators arfc *ssumed to 3e obtaining their research support 
through participation in yrifc standard nsf disciplinary programs. 

Applicants in all categories of employment are encouraged to apply, 
including those in research associate and other hon "tenured positions. this 
provision is included because a greater proportion of women than men are in non- 
tenured positions in academic institutes. women in such off "ladder positions 
often are not authorized to apply for external research funding and thus have 
little ch* m cs *to establish independent research records and improve their 
prospects.*^ if university rules require it, k tegular faculty member can 
serve as the person responsible for administering grant funds at the 
departmental level; however, the row applicant is regarded as the principal 
investigator and is expected to function fully in that capacity. this program 
seeks to address some of the problems that have been evident in the national 
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surveys of women scientists, namely that they often are in non "tenured 
positions, or they may have interrupted their careers and be trying to re'enter 
the research field. 

The Research Opportunities for Women program has generated a large 

RESPONSE FROM THE SCIENTIFIC COMMUNITY. In ITS FIRST YEAR, FY 1985, A TOTAL OF 
396 PROPOSALS FOR ROW FUNDING WERE RECEIVED. THIS REPRESENTED 11 PERCENT OF 
ALL THE PROPOSALS THE NSF RECEIVED FROM WOMEN. NEARLY 60 PERCENT OF THE 
APPLICANTS HAD NEVER BEFORE SUBMITTED AN NSF PROPOSAL. THIRTr EN PERCENT OF THE 
ROW PROPOSALS WERE IN THE CAREER RE "ENTRY CATEGORY. 

The NSF had planned initial funding for the ROW program at a level of 
$500,000. In January, 1985, our Subcommittee on Women passed a resolution 
stating that this proposed funding level was so small that it would permit a 

SUCCESS RATIO OF ONLY \'\/2 TO 3 PERCENT. We SAID THIS WAS UNACCEPTABLE AND 
ASKED THAT FUNDS BE MADE AVAILABLE TO MAKE THE ROW SUCCESS RATE COMMENSURATE 
WITH THE QUALITY OF THE PROPOSALS RECEIVED AND THE OVERALL SUCCESS RATE FOR NEW 
NSF PROPOSALS. 

In FY l Qor , NSF made 38 R01' awards for a total of $2-37 million; the 

ADDITIONAL $1«8 MILLION IN FUNDING WAS TAKEN FROM THE MAINSTREAM PROGRAM 
DIRECTORATE?. THIS AUGMENTED FUNDING LEVEL PERMITTED A SUCCESS RATE OF 11 

percent. This compares to an overall success rate OF 46 PERCENT for all 

PROPOSALS TO NSF, AND A 36 PERCENT RATE FOR ALL WOMEN SUBMITTING PROPOSALS 
INCLUDING THE REGULAR NSF PROGRAMS AND ROW. ASSISTANT PROFESSORS AND NON- 
FACULTY ACADEMICS RECEIVED 68 PERCENT OF THE ROW AWARDS* 

IS THE ROW PROGRAM NEEDED? WOMAN PRINCIPAL INVESTIGATORS (PU) RECEIVED 
7.5 PERCENT OF THE AWARDS AND ONLY 5»1 PERCENT O e N?F TOTAL FUNDING IN FY 84. 
IN THE FIRST YEAR OF ROW FUNDING, FY 1985, WOME:. r'ls ACCOUNTED FOR 8>? PERCENT 
OF ALL NSF AWARDS AND 5«9 PERCENT OF TOTAL DOLLARS OF NSF RESEARCH FUNDING' 
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One way we can put those figures in perspective is to note that in 1983, women 
represented 1m percent of the scientists and engineers holding doctoral 
degrees in the na t i on • 

the lower percentages of wards to women compared to theip percentages in 
the potential investigator pool are apparent with'n most of the nsf 
disciplinary programs. one component of the lower funding level for women 

ACCORDING TO NSF IS THE CONCENTRATION OF WOMEN IN THE BIOLOGICAL AND 
BEHAVIOR I AL SCIENCES, IN WHICK AVERAGE AWARD SIZES ARE SMALLER THAN IN THE 
PHYSICAL SCIENCES- HOWEVER, SINCE WOMEN RESEARCHERS ARE CLEARLY NOT ACHIEVING 
RESEARCH AWARD LEVELS COMMENSURATE WITH THEIR NUMBERS IN THE NATIONAL WORK 
FORCE, I BELIEVE AN EXPANDED ROW EFFORT IS NEEDED AT NSF. 

A SECOND INTERVENTION PROGRAM FOR WOMEN IS THE NSF "VISITING PROFESSORSHIPS 

for Women." 59 This "VPW" program is designed to encourage women to pursue 
technical careers by providing greater visibility for women scientists and 
engineers employed in industry, government, *nd academic institutions. its 
concept was authorized by congress in public law 96~516- 

The program enables an experienced woman scientist or engineer to conduct 
advanced research at a host institution where in addition to research, she will 
undeptake lecturing, counseling, and other activities to increase the 
visibility of women scientists in that institution, and provide 
encouragement for other women to pursue carets in science and engineering* 
The activities can be either at the undergraduate or graduate level, and the 

AWARDS ARE GENERALLY FOR 12 MONTHS- To BE ELIGIBLE, A WOMAN MUST HAVE A 
DOCTORATE AND hJST HAVE CONDUCTED INDEPENDENT RESEARCH IN AN ACADEMIC 
INSTITUTION, INDUSTRY OR THE PUBLIC SECTOR- In ADDITION, SHE MUST BE CURRENTLY 
OR RECENTLY AFFILIATED WITH AN INSTITUTION OF HIGHER EDUCATION, A RESEARCH 
INSTITUTE, GOVERNMENT OR INDUSTRY- 
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This program introduces women as role models into academic institutions 
where there are few women on the faculty; it provides women with more 
opportunities to carry out independent research, and genfrally increases 
student and faculty awareness of the contribution of women in science and 
engineering* 

Last year the NSF received 138 proposals in the VPW program- Of that 

TOTAL, THERE WERE 25 AWARD FOUR AWARDEES ARE FULL PROFESSORS, 10 ARE 
ASSOCIATE PROFESSORS AND 5 ARE ASSISTANT PROFESSORS, ONE IS A NON"FACULTY 
ACADEMIC, TWO ARE FROM INDUSTRY AND THREE WORK FROM NATIONAL SCIENTIFIC 
LABORATORIES. THE MEDIAN YEAR OF RECEIPT OF THE Ph-D- AMONG AWARDEES WAS 

1976* Fifteen of the 25 awardees had never before received an NSF grant- 
This program not only is bringing more women into positions of academic 
visibility, like ROW it is also expanding the pool of women Pis WHO HAVE 

SUCCESSFULLY EARNED FEDERAL FUNDING FOR THEIR RESEARCH. 

In addition to providing oversight of the ROW and VPW programs, the 
Subcommittee on Women also monitors activities elsewhere in the National 
Science Foundation. One goal of our Subcommittee has been to increase the 
participation of women on science advisory committees operated by nsf- there 
are currently about 65 such committees covering all fields of science and 
fngineering- as of november 30, 1985, 92 percent of the members were white and 
82 percent were male- 

Some would say that the composition of the NSF advisory committees is not 
out of line- Women constitute 18 percent of NSF committee members, and 1M 

PERCENT OF THE NATION'S SCIENCE AND ENGINEERING DOCTORATES ARE HELD BY WOMEN- 

The Subcommittee on Women, however, disagrees that goals at the NSF should be 

SET AT PARITY WITH THE PRESENT COMPOSITION OF THE SCIENTIFIC POPULATION- We 
ARE ACTIVELY SEEKING TO CHANGE THE COMPOSITION OF THE SCIENTIFIC POPULATION BY 



ENCOURAGING MORE WOMEN AND MINORITIES TO EARN DOCTORATES IN SCIENCE AND 
ENGINEERING. We BELIEVE THAT STUDENT PERCEPT i ON OF THE TREATMENT WOMEN 

scientists receive in the work force is an important factor in determining 
career choices. we do not want to perpetuate the under'representation of women 
and minorities in science* oilr committee has adopted its policy that "papity 
with the general population is the ideal, long "range goal for the scientific 
and professional workforce at nsf*"^ 

Our Subcommittee on Women has recognized that there is an unsatisfactorily 
low partic'pation by women scientists on federally funded international 
programs, and has urged that more women be included as members of international 
scientific teams. ^ olir committee has also been very concerned that internal 
staffing patterns for women scientists within the nsf have shown little 
improvement over time. although most of the nsf senior level positions 
<r i rector, Deputy Director, and Assistant Directors) have become vacant at 
one time or another since 1984, no women have been named to them* 

There are additional strategies to improve the career status of women in 
science. Participation of women scientists on national policy advisory panel? 
such as the committees of the national research council helps increase the 
visibility of women in the science community* when these committees sponsor 
technical studies, women committee members can in turn involve other women 
scientists by proposing them as candidates to conduct the studies* women 
scientists also can gain access to decision making by serving on national 
selection committees for professional prizes, and on visiting committees 
advising univepsity departments* as mlldred dresselhaus has emphasized, the 
additional responsibility of these "extra-curricular" activities is an 
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added career burden which women scientists must bear until such time as women 
have more fully achieved equitable representation in the scientific 
community.** 

Some strategies are actions that individual women can undertake. One is 
to become a mentor for other women in the early stages of their careers by 
advising them on long range plans and providing help through job 
recommendations. another is to participate in an \)ld girls* network." during 
the administration of governor jerry brown in california, women cabinet 
secretaries and department directors assembled resumes of qualified women 
for Carlotta Mellon, who was the Governor's Appointments Secretary. This pool 
of candidates provided a large number of women who were appointed by governor 
Brown to government boards, commissions and department?? - 

Our Subcommittee on Women has recommended a similar strategy to the NSF. 
We have proposed that a vita bank be established of past women and minority Pis 
to serve as a pool of potential candidates for advisory committees and program 
manager appointments at nsf- 
Conclusion 

Most of this afternoon's session has focused on how to get more women 

EDUCATED IN SCIENCE* We HAVE SEEN THAT THERE IS A NEED TO ENCOURAGE FEMALE 
STUDENTS TO PURSUE SCIENCE AND MATHEMATICS IN THEIR PRE~COLLEGE AND COLLEGE 
YEARS. But THERE HAS BEEN A PERSISTENT ATTITUDE IN THIS COUNTRY, "AS MUCH IN 
INSTITUTIONS OF HIGHER LEARNING AS IN THE WORLD AT LARGE, THAT WOMEN MAKE GOOD 
STUDENTS BUT UNPRODUCTIVE SCHOLARS*"^ As MORE WOMEN ARE BEING EDUCATED IN 
SCIENCE, WE NEED PROVE THIS ATTITUDE TO BE MISTAKEN, AND HELP WOMEN TO ATTAIN 
THEIR FULL POTFNTIAL AS PRODUCTIVE SCHOLARS IN THE NATIONAL WORK FORCE* WE 
MUST ASSURE THAT THE NATION ENJOYS THE ADVANTAGE OF THEIR TALENTS AND 
CONTRIBUTIONS TO THE ECONOMY* 



-17- 

18 



Advances in basic and applied sciences are essential to keep the United 
States economically competitive with our foreign rivals , who do not skimp on 
government support for science* we cannot afford to waste our national 
educational investment in trained women scientists and engineers. but we will 
squander it if we continue to inhibit their career advancement through 
discriminatory practices in our universities and laboratories. 

The Gramm-Rudman-Hollings legislation has createp "vast uncertainty about 
federal funding levels for research*"**** the subcommittee on women has 
expressed its concern about potential effects of redt ict i on" i n"force (rif) 
personnel cuts on the employment of women and minority scientists and engineers 
in government agencies. many women scientists lack seniority and veterans 
preference, which tends to make them particularly vulnerable during a rif 

PERIOD.^ 

WE KNOW THAT WOMEN SCIENTISTS ARE NOT ACHIEVING THEIR FULL POTENTIAL IN THE 
NATIONAL WORK FORCE AND THE FEDERAL BUDGET CRISIS IS LIKELY TO MAKE THE 
SITUATION WORSE. WE ARE HEADING INTO A VERY TOUGH PERIOD OF FEDERAL SCIENCE 
BUDGET CUTS AND FIERCE COMPETITION FOR RESEARCH FUNDS. RESEARCH PRODUCTIVITY 
IS THE KEY TO CAREER ADVANCEMENT FOR SCIENTISTS, SO WE NEED TO TARGET PROGRAMS 
TO BRING MORE WOMEN SCIENTISTS INTO THE COMMUNITY OF SCHOLARS BEING GRANTED 
FEDERAL RESEARCH FUNDING SUPPORT* 

The NSF has implemented the initial Gramm-Rudman cut of 4.3 percent ($34 
million) for FY 1985. In doing so, it protected from any cuts the "efforts to 

INCREASE PARTICIPATION IN SCIENCE BY WOMEN AND MINORITIES*"^ THE NEXT ROUND 
OF GRAMM-RUDMAN REDUCTIONS COULD BF FAR MORE SUBSTANTIAL* We MHST BE SURE THAT 
RESEARCH FUNDING FOR WOMEN ISN'T THE FIRST TO GO WHEN FURTHER GRAMM-RUDMAN 
BUDGET CUTS HIT* 
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The NSF Subcommittee on Women has concluded that barriers to career 
advancement constitute the most serious problem pacing women scientists. 
"Progress has been made in attracting women to careers in science and 
technology, but there has been no comparable progress in overcoming the 
barriers to equal opportunity in their career advancement."*^ 

The goal of equal opportunity in science and technology is imperative 

FOR OUR COUNTRY. If WE ARE TO MAINTAIN ECONOMIC HEALTH AND TECHNOLOGICAL 
LEADERSHIP IN AN INCREASINGLY COMPETITIVE WORLD ENVIRONMENT, WE MUST NURTURE 
AND MAKE EFFICIENT USE OF THE TALENT OF ALL OUR SCIENTISTS AND ENGINEERS. W*E 
MUST BE SURE THAT OUR TECHNICAL TALENT POOL INCLUDES THE HUMAN RESOURCES WHO 
HAVE BEEN TRADITIONALLY UNDERU f ILIZED IN OUR SOCIETY, NAMELY WOMEN, MINORITIES 
AND THE PHYSICALLY DISABLED. 
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